INTRODUCTION
Apatemyids are a family of specialized mammals found in Tertiary deposits of North America (Gunnell et al., 2008; Czaplewski and Morgan, 2015) , western Europe (Russell et al., 1979; Marandat, 1989; Estravis, 2000) , and India (Bajpai et al., 2005) . Most apatemyid taxa are characterized by a suite of dental characters, including an enlarged, vertically-oriented first upper incisor (I1), a large and procumbent first lower incisor (i1), an elongate and blade-like second lower premolar (p2), a reduced paraconid on the lower molars, and the presence of an additional antero-buccal cusp on the lower molars. The most marked postcranial adaptation is a unique elongation of the second and third digits that are morphologically, and presumably functionally, similar to the elongate fourth digit of the genus Dactylopsila and third and fourth digits of the genus Daubentonia that are used to forage for wood-boring insects (Flannery, 1994; von Koenigswald and Schierning, 1987; von Koenigswald et al., 2005; Soligo, 2005) .
Although the Apatemyidae are geographically widespread, apatemyid specimens are relatively rare and comprise only small percentages of the faunas within which they are found (McKenna, 1963; Czaplewski and Morgan, 2015) . This makes it difficult to evaluate within-taxon variation and establish meaningful diagnoses for apatemyid subtaxa (McKenna, 1963; West, 1973; Bown and Shankler, 1982) . Whereas there is some disagreement regarding the number of apatemyid genera and species (West, 1973; Gingerich, 1982; Bown and Shankler, 1982) , there is general consensus that there are five North American genera: Jepsenella, Unuchinia, Labidolemur, Apatemys, and Sinclairella (Gunnell et al., 2008) . The genera Jepsenella and Unuchinia are known from Paleocene deposits, Labidolemur is represented in Paleocene and Eocene deposits (Silcox et al., 2010) , Apatemys is represented in Eocene deposits (West, 1973; Bown and Shankler, 1982; Gunnell et al., 2008; Beard and Dawson, 2009) , and Sinclairella is represented in Eocene and Oligocene deposits (Jepsen, 1934; Clemens, 1964; West, 1973; Ostrander, 1980 Ostrander, , 1987 Gunnell et al., 2008; Cavin and Samuels, 2012; Czaplewski and Morgan, 2015) .
Previously, apatemyids have been reported from three Chadronian-age localities in Sioux County Nebraska (Figure 1 ). Clemens (1964) described seven molars of Sinclairella dakotensis that were collected a decade earlier from a series of anthills in Section 26 T33N, R53W (Hough and Alf, 1956; Alf, 1962); and Ostrander (1980, 1987) described a complete lower premolar (p2) of S. dakotensis and allocated six additional teeth to the species in his discussion of the Raben Ranch Locality (Section 32 T34N, R53W). Ostrander (1985) included Sinclairella dakotensis in the faunal list for the Twin Buttes locality, though no specimen allocations or descriptions were provided.
The anthill fauna from which Clemens (1964) described specimens of Sinclairella dakotensis was originally described by Hough and Alf (1956) . Although located on top of exposures of the Chadron Formation, these authors demonstrated that this anthill fauna contained a mix of Chadronian taxa (e.g., cylindrodontids) and Orellan taxa (e.g., genus Eumys). Most likely, this composition resulted from redeposited Orellan-age sediments of the Brule Formation becoming incorporated into the anthills at this locality (Guthrie and Allen, 1974; Ostrander, 1980; Korth, 1992) . In fact, Ostrander (1980) cited the presence of Eumys in this anthill fauna to suggest an older age for the Raben Ranch fauna, from which the genus Eumys was unknown. Whereas Clemens (1964) sited a personal communication with Alf that it was unlikely that the anthills contained younger specimens, he described extensive abrasion for one specimen of Sinclairella. Abrasion has been used to identify reworked, Orellan specimens at this locality (Guthrie and Allen, 1974; Korth, 1992) . Thus, it is possible that some FIGURE 1. Apatemyid localities in Sioux County, Nebraska. R: Raben Ranch locality of Ostrander (1980 Ostrander ( , 1987 ; A: Anthill locality of Hough and Alf (1956) ; T: Twin Buttes locality of Ostrander (1985) ; S: Sand Creek locality; O: Orella Road locality; W: Whitehead Creek locality.
of these specimens of Sinclairella were redeposited from younger, Orellan-age deposits. To date, only the apatemyid genus Sinclairella is known from Chadronian localities in Sioux County, Nebraska.
Herein, we report the recovery of 14 isolated apatemyid teeth from Sioux County, Nebraska. Whereas 12 of these teeth are attributed to Sinclairella dakotensis, the remaining two specimens are assigned to the genus Apatemys, thus extending the geographic distribution of this genus during the late Eocene.
GEOLOGICAL CONTEXT
The apatemyids described here were collected from three different localities within Sioux County, Nebraska (Figure 1 ): the Sand Creek, Orella Road, and Whitehead Creek localities. University of Montana Paleontology Center (UMPC) locality number V6316, the Sand Creek Locality, consists of a series of anthills in Section 25 T33N R53W. These anthills sit at the contact between exposures of the middle Chadronian, Peanut Peak Member of the Chadron Formation, and the undifferentiated Holocene-Pleistocene deposits that cap the Chadron Formation at this locality (LaGarry and LaGarry, 1997) . Evaluation of the fauna from this locality demonstrates a similar fauna to that described by Hough and Alf (1956) for their anthill locality located one section west in which both Chadronian taxa (e.g., cylindrodontids) and Orellan taxa (e.g., genus Eumys) are present. The proximity of the Sand Creek Locality to that identified by Hough and Alf, in conjunction with a similar, mixed Orellan/Chadronian fauna suggests that the anthills of locality V6316 are composed of the same sediments. Whereas much of the fauna from these anthills overlaps in age with the other two UMPC localities, the presence of Orellan-age taxa indicates a broader temporal sample in the Sand Creek anthills than those found in the middle Chadronian Orella Road and Whitehead Creek localities.
The Orella Road Locality (V6324) consists of a series of anthills south of Orella Road in Section 31 T34N R53W. These anthills are located on the contact between exposures of Chadron Formation and undifferentiated Holocene-Pleistocene sediments (LaGarry and LaGarry, 1997) . Like the Sand Creek Locality, the column of Chadron Formation at Orella Road consists of exposures of the Peanut Peak Member. The Orella Road site differs from the Sand Creek Locality and Hough and Alf's (1956) anthill locality in its lack of Orellan-age fossils.
The Whitehead Creek Locality (V6335) is composed of a series of low-lying exposures of the Chadron Formation, as well as associated anthills located near the boundary of Section 31 T34N R53W and Section 36 T34N R54W. Whereas some collection of in situ exposures of the Peanut Peak Member of the Chadron Formation was performed; collection at this locality was also performed on stratigraphically accumulated deposits with very fine layers of coarse sands, silts, pebbles and rip-up clasts consistent with alluvial deposition. Comparisons of the constituent layers of this alluvium with exposures, drainages, and runnels in the immediate vicinity demonstrate that the strata found in exposures at this locality are composed of materials found within the surrounding Chadron Formation exposures and are most consistent with the flats formed where runnels converge at the bases of exposures. In the locality where subsurface quarrying was performed, the first 10 to 15 cm consist of coarse-grained sandstone consistent with channel sands of the Peanut Peak Member. These sands are accompanied by larger, consolidated blocks of sandstone, suggesting that these deposits were not transported very far; most likely, these sands eroded in situ. The adherence of sandstone consistent with channel sands of the Peanut Peak Member taken in conjunction with the exclusivity of Peanut Peak exposures in the immediate vicinity (LaGarry and LaGarry, 1997) implies that all fossils from the collection area can be assigned to the Peanut Peak Member. The buff colored exposures of the Whitehead Creek Locality are stratigraphically above the olive green exposures of Peanut Peak that occur at the Chamberlain Pass-Chadron Formation contact approximately 1 mile to the southwest. Moreover, the exposures range from at least 1 m to 3 m below the Peanut Peak Member-Big Cottonwood Creek Member contact. This indicates that the Whitehead Creek Locality is at least as old as the Raben Ranch Locality, which spans the contact between these two members (Prothero, 1996a; Terry, 1998 (Emry, 1992; Prothero and Swisher, 1992; Prothero, 1996a) , establishing a date older than 35 mya for the Whitehead Creek Locality. 
MATERIALS AND METHODS
Fossils from all three localities were collected from harvester ant mounds using whisk brooms and dust pans. Additional collection at the Whitehead Creek locality was performed using surface sweeps and a series of small (< 1m 2 ) subsurface samples. Samples collected through surface sweeping and subsurface excavation were screenwashed through sieves down to 0.5 mm. In order to avoid cross contamination between sampling areas within the Whitehead Creek locality, sieves were cleaned using a combination of water, compressed air, and an ultrasonic cleaner. In no instance did cleaning effectively remove all residual matrix from the sieves, thus, following cleaning, sieves were visually inspected under a binocular microscope to confirm that no fossils were present. Once samples were collected and size sorted, they were probed under binocular microscopes to recover fossils. Thus far, all apatemyid specimens from the Whitehead Creek locality have been recovered by sweeping surface exposures and collecting from anthills, but field sampling at this locality is ongoing. 
Institutional Abbreviations

SYSTEMATIC PALEONTOLOGY
Order APATOTHERIA Scott and Jepsen, 1936 Family APATEMYIDAE Matthew, 1909 Genus APATEMYS Marsh, 1872 Figure  2 .1). Otherwise, the tooth is in excellent condition. It displays minimal wear and all crown features are clearly visible. Of the three cusps that comprise the trigon, the protocone is slightly larger than the two, subequal, buccal cusps. The protocone is conical, although the cusp appears slightly bucco-lingually compressed given the presence of a short, stout postprotocrista that decreases in height as it is traced posteriorly from the apex of the protocone. The paracone and metacone are conical. The anterior margin of the trigon is closed by a strong preprotocrista that runs antero-buccally along the anterior edge of the tooth crown from the tip of the protocone to a point directly anterior to the paracone, where it joins with a preparacrista that runs in an anterior and slightly buccal direction from the paracone. A weak paraconule arises from a modest swelling of the preprotocrista lingual and slightly anterior to the paracone. Running posteriorly from the paracone is a well-formed postparacrista. This crest joins with an equally welldeveloped premetacrista on the midline of the tooth to form a deep "v." The postmetacrista travels postero-buccally from the tip of the metacone to the posterior margin of the tooth. The buccal margin of the tooth is characterized by strong parastylar and metastylar lobes. These stylar developments are separated by a deep ectoflexus. There is a large talon heel extending off of the postero-lingual margin of the M2 crown, extending slightly more lingually and posteriorly than the protocone and metacone, respectively, to give the posterior margin of the tooth a waisted appearance. A small, but prominent hypocone arises from the postero-lingual corner of the talon. The hypocone is slightly elongated, running diagonally across the talon in an antero-lingual to postero-buccal direction.
On the M3 (UMPC 14191, Figure 2 .2) the anteriorly-seated protocone is the largest of the trigon cusps in volume, and it is subequal in height to the paracone. The paracone is slightly larger than the metacone in both volume and height. As is the case with M2 the preprotocrista of M3 runs anterobuccally from the tip of the protocone along the anterior edge of the tooth crown. However, on M3 this crest stops short of the preparacrista, leaving the trigon basin open along its antero-buccal corner between the lingual margin of the paracone and the anterior border of the tooth crown. The preparacrista runs anteriorly from the paracone to the anterior edge of the tooth where, with the paracone, it forms the lingual margin of a large, antero-buccally extending parastylar lobe. The postparacrista is somewhat longer than the premetacrista, and the two crests meet to form a broad, shallow "v" posterior to the midline of the tooth. The postmetacrista runs from the metacone to the posterior margin of the tooth. The metastylar lobe is considerably smaller than is seen on M2, and, subsequently, the anterior border of the ectoflexus is longer than the posterior border.
As is the case with M2, there is a prominent talon lobe extending postero-lingually from the protocone on M3. Although less prominent on M3, the posterior extension of this lobe creates a waisted appearance of the posterior margin of the tooth similar to the condition expressed on M2. A small rise, suggestive of a hypocone, occupies the postero-lingual corner of the talon.
SDSM 10242 is a complete right m1 with minor enamel damage on the lingual margin of the tooth between the metaconid and entoconid (Figure 3. 3). The trigonid is antero-posteriorly elongate and narrows anteriorly. The protoconid and metaconid are subequal and conical. The metaconid sits postero-lingual to the protoconid, thus giving the posterior trigonid wall (i.e., postvallid) an oblique orientation. The postmetacristid joins with the postprotocristid at the midpoint of the tooth to form a u-shaped notch that runs approximately one-third of the depth of the postvallid. Directly anterior to the metaconid is a small, but discernible paraconid. A prominent crest runs anteriorly from the apex of the protoconid to the antero-buccal corner of the tooth where it swells into a minute antero-buccal cusp. The m1 talonid is broader than the trigonid. The postero-buccal corner of the tooth is marked by a conical hypoconid. The cristid obliqua runs antero-lingually in a straight line from the hypoconid to the posterior margin of the protoconid. Buccal to the junction of the cristid obliqua and the protoconid is a marked hypoflexid. The talonid is closed posteriorly by an arcuate postcristid. The hypoconulid and entoconid are suggested by two swellings on this posterior crest, along the midline of the tooth and at the postero-lingual corner of the tooth, respectively. Remarks. The genus Apatemys is known from the Wasatchian (e.g., Simpson, 1954; Bown and Shankler, 1982) , Bridgerian (e.g., West, 1973; Gunnell, 1998) , and Uintan (e.g., Prothero, 1996b) of the Rocky Mountains Faunal Province. Beyond the Rocky Mountains, the genus is known in North America from the Wasatchian of Mississippi Dawson, 2001, 2009) , the Uintan of California (Gazin, 1958; Golz and Lillegraven, 1977; Walsh, 1991) , and the Uintan (Storer, 1984) , Duchesnean (Storer, 1987) , and Chadronian (Storer, 1996; Meyer, 2007) of Saskatchewan. In Europe, Apatemys is known from the Sparnacian of France (Russell et al., 1979; Marandat, 1989) , Belgium (Russell et al., 1979) , and Portugal (Estravis, 2000) . Although widely known, Apatemys is a rare component of the faunas from which it is known. Diagnoses of Apatemys species (e.g., McKenna, 1963; West, 1973; Bown and Shankler, 1982) overwhelmingly consist of characteristics of the lower premolars (e.g., McKenna, 1963) , overall size (e.g., Robinson, 1966; West, 1973) , and mandibular characteristics (e.g., McKenna, 1963) . Few discussions of the genus (e.g., Beard and Dawson, 2009 ) assign upper teeth to the species level, and none provide detailed descriptions of the m1. The addition of these two middle Chadronian upper molars of Apatemys from the Whitehead Creek Local Fauna of northwestern Nebraska and attribution of a lower molar from Raben Ranch, extends the geographic distribution of this genus during the late Eocene and adds to the range of known intrageneric variation within the genus Apatemys.
Whereas the genus Sinclairella is known from the research area, the two upper molar specimens from Whitehead Creek are attributed to the genus Apatemys on the basis of a suite of characters outlined by West and Atkins (1970) . Both specimens exhibit more well-developed, parastylar and, in the case of M2, metastylar lobes than are seen in the corresponding teeth of Sinclairella, and the ectoflexus is more pronounced on each when compared with Sinclairella. The specimens of Apatemys exhibit reduced hypocones (particularly on M2) when compared with Sinclairella, thus resulting in a more triangular occlusal outline. The teeth here attributed to the genus Apatemys are also considerably smaller than the corresponding teeth in Sinclairella dakotensis (Table 1) , the only other apatemyid taxon known from these deposits. Instead, the teeth being assigned to Apatemys are closer in size to Sinclairella simplicidens from the Arikareean of Florida (Czeplewski and Morgan, 2015) than to S. dakotensis. Morphologically, however, in their possession of marked stylar developments and the accompanying pronounced ectoflexus, the Whitehead Creek specimens diverge even further from the simplified teeth of S. simplicidens than they do from the older species, S. dakotensis.
The Whitehead Creek M2 exhibits an intermediate morphology between a Bridgerian apatemyid specimen (AMNH 56046) from Tabernacle Butte, Wyoming, described as Apatemys sp. by West and Atkins (1970) and an M2 from Chadronian-age deposits of the Cypress Hills Formation, Saskatchewan (RSM P2374.006) attributed to Apatemys sp. (Storer, 1996; described by Meyer, 2007) . It is similar to both of the aforementioned specimens in possessing well-developed, large parastylar and metastylar lobes that are separated by a pronounced ectoflexus. However, the Whitehead creek specimen differs from the Tabernacle Butte, Wyoming, specimen in possessing more equally proportioned stylar lobes, the parastyle being relatively wider with less buccal extension. In this respect, the specimen described herein appears to be more similar to the M2 from Saskatchewan (Meyer, 2007, figure 5.8) . The talon lobe is welldeveloped compared to Bridger specimens, albeit less so than that of the Chadronian specimen from Saskatchewan in which the talon lobe exhibits greater lingual extension. The hypocone is not as 8 well developed in the Whitehead Creek M2 as it is in the specimen from Saskatchewan. In this feature, the small crestiform hypocone is more similar to the condition found in Bridgerian specimens attributed to Apatemys (West and Atkins, 1970) . The Nebraska specimen is also intermediate in size between early and middle Eocene Apatemys bellus and the larger, Chadronian-age specimen from Cypress Hills (Figure 4) . The M3 (UCMP 14191) is considerably smaller than the M2. Whereas the antero-posteriorly short dimension of the M3 results in a tooth that is relatively more transverse than is the case for M2, the tooth is absolutely narrower than M2 and thus significantly reduced when compared with associated Apatemys M2-3 (West, 1973) . Whereas the size discrepancy between the Nebraska specimens does fall within the range of size differences (largest M2s, smallest M3s) for isolated Apatemys bellus specimens identified by West (1973) , the taxonomic allocation of these specimens is disputed (Bown and Shankler, 1982) . Thus, the size discrepancy between the Whitehead Creek M2 and M3 is likely greater than that for known species of Apatemys. Ostrander's (1980 Ostrander's ( , 1987 discussion of SDSM 10242, an m1 from the Raben Ranch local fauna, did not provide a detailed specimen description. He noted the small size of this specimen but emphasized the small sample size and resulting lack of knowledge of intraspecific variation for Sinclairella dakotensis in assigning this tooth to that species. Figure 5 illustrates that SDSM 10242 is considerably smaller than known S. dakotensis m1s from Sioux County, and that the Raben Ranch m1 is consistent with an apatemyid of the size represented by the M2 from Whitehead Creek (UMPC 14190), here attributed to Apatemys.
Whereas the general structure of the Raben Ranch m1 is similar to that of Sinclairella, it differs in features that more closely align with the morphology of Apatemys. In the trigonid, SDSM 10242 has a larger paraconid and a smaller antero-buccal cusp than is seen in Sinclairella specimens from Sioux County, Nebraska (see Figures 3.1-2, 6 .8, and 6.11). Taken in conjunction with a relatively shorter crest running anteriorly from the protoconid, the difference in cusp proportions results in a trigonid that is relatively shorter antero-posteriorly and broader bucco-lingually and gives the trigonid West and Atkins (1970) . Data for (RSM) P2374.006 are from Meyer (2007) . Sinclairella data come from Clemens (1964) , Cavin and Samuels (2012) , and this study. a more rhomboidal appearance than is seen in the m1 of Sinclairella. Distally, the talonid cusps of SDSM 10242 are better developed than they are in specimens of Sinclairella. The hypoconid of SDSM 10242 is more conical, and, when combined with a straighter cristid obliqua, results in a more angular postero-buccal corner of the tooth. Although tiny, the hypoconulid and entoconid are visible in SDSM 10242, while these cusps are not clearly discernible in specimens of Sinclairella from Nebraska. The presence of comparably-sized upper molars of Apatemys from a locality that is close to Raben Ranch, both geographically and temporally, combined with the suite of Apatemys-like characteristics, demonstrate that SDSM 10242 is best assigned to the genus Apatemys.
Assigning the Nebraska Apatemys specimens to any species is hindered by the lack of diagnostic features of M2, M3, and m1 for larger species of Apatemys. Whereas the M2 from Whitehead Creek differs from described Apatemys specimens (e.g., AMNH 56046) in features such as the size of the hypocone, and stylar development, it is considerably larger than upper molars that have been assigned to species. The Raben Ranch m1 (SDSM 10242) is of comparable size to the type and only known specimen of the late Uintan Apatemys downsi (LACM [CIT] 5202; m1 length = 2.5 mm; Gazin, 1958) , and, although no upper teeth are known for A. downsi, there is nothing to suggest that the Whitehead Creek M2 (UMPC 14190) would be incompatible with the m2 of that species. Whereas the Raben Ranch m1 is morphologically similar to the A. downsi m1, the Raben Ranch specimen exhibits a somewhat more elongate anterobuccal crest running from the protoconid and a reduced paraconid when compared with A. downsi (Gazin, 1958, plate 13.9 ). However, without some understanding of intraspecific variation for A. downsi, the significance of this variation is dubious. Whether the Nebraska specimens represent a geographic and temporal range extension for A. downsi or represent a new species of Apatemys is presently unclear and must await further sampling. (Gingerich, 1982; Ma, 1998) , A. bellulus (Gazin, 1958; Ma, 1998) , A. bellus (Gazin, 1958; West, 1973; Ma, 1998) , Sinclairella dakotensis (Clemens, 1964; Ostrander, 1987; Cavin and Samuels, 2012 ; this study).
Genus SINCLAIRELLA Jepsen, 1934 Sinclairella dakotensis Jepsen, 1934 Figure 6, Tables 1 and 2 Referred specimens. (Jepsen, 1934; Clemens, 1964; West, 1973) , although the two specimens differ slightly from each other. The right M1 from Whitehead Creek (UMPC 14860; Figure 6 .1) shows little wear but exhibits moderate enamel damage on the cusp tips, the anterior border of the parastyle, and the postero-buccal corner of the tooth. The protocone is slightly larger than the two buccal trigon cusps, which are subequal in size and connected by a high centrocrista. A short preprotocrista runs antero-bucally from a point about halfway up the protocone to the anterior border of the tooth, where it joins with a small but prominent paraconule. The paraconule sits equidistant from the protocone and paracone and is separated from the paracone by a shallow groove. Directly anterior to the paracone is a well-developed parastylar shelf containing a small, worn parastyle. The parastylar shelf fades into the antero-buccal corner of the paracone, so that there is no stylar shelf along the antero-buccal margin of that cusp. Toward the postero-buccal corner of the paracone, the stylar shelf again appears and continues along the buccal edge of the tooth crown to its postero-buccal corner where it joins with the postmetacrista. Whereas the posterobuccal corner of the tooth is damaged, it is clear that the metastylar shelf is considerably smaller than the parastylar shelf. On the posterolingual corner of the tooth, the talon holds a large cuspate hypocone. This cusp is approximately one-third of the size of the protocone. The hypocone is separated from the protocone by a prominent groove. The Sand Creek M1 (UMPC 13937; Figure  6 .4) generally agrees morphologically with the specimen from Whitehead Creek, except that the tooth displays several less accentuated features. The bases of the talon cusps are less bulbous basally, giving the cusps a less conical appearance. This is particularly true of the protocone, which is somewhat bucco-lingually compressed. Distal to the protocone, the hypocone of the Sand Creek specimen, while prominent, is relatively smaller and more widely separated from the protocone. The paraconule is smaller in the Sand Creek specimen, and it is confluent with the paracone. Although the condition of the parastylar development cannot be evaluated due to damage to the antero-buccal corner of the tooth crown, the stylar development is not as well-developed in the Sand Creek specimen, judging from the buccal development of the stylar shelf. Whereas some of the difference between the specimens may result from the slightly more worn condition of the specimen from Sand Creek, we do not think that wear can fully account for these differences.
UMPC 14862 (Figure 6 .5) is a left M2 from the Sand Creek anthills. Unlike the condition in M1, the three trigon cusps are subequal in size. There is a week preprotocrista running antero-bucally from the protocone and fading into the anterior edge of the tooth crown at about the midline of the tooth, before reaching a modest paraconule. The paraconule is adjoined to the antero-lingual border of the paracone. The paracone and metacone are connected by a stout centrocrista that forms a shallow "u" along the midline of the tooth. A short preparacrista angles antero-bucally from the paracone, and joins the anterior margin of the tooth crown. There is minor enamel damage to the postero-buccal margin of the tooth, but it appears that the postmetacrista is slightly longer than the preparacrista and terminates at the postero-buccal corner of the tooth. The buccal margin of the tooth contains a broad stylar shelf. This shelf follows the contours of the paracone and metacone, and thus reaches further buccally along these cusps, creating a shallow ectoflexus along the center of the buccal margin. Whereas the stylar shelf is welldeveloped, there are no clear styles projecting from it.
The postero-lingual corner of the M2 consists of a large talon. This shelf slopes toward the posterior margin of the tooth crown and dips cervically. The result is an undulating posterior crown border with the greatest cervical projection about midway between the lingual and buccal border of the talon and the greatest occlusal projections along the postero-lingual border of the tooth and directly posterior to the metacone. There is a small hypocone along the lingual margin of the talon.
There are two M3 specimens from the Sand Creek locality. UMPC 14863 (Figure 6 .6) is complete but exhibits a weathered groove running occluso-cervically on the lingual surface of the protocone and minor enamel damage on the hypocone. The antero-buccal corner of UMPC 14864 (Figure 6 .2) is missing. These teeth exhibit the same general pattern of the M3 of Sinclairella discussed by Jepsen (1934) with a reduced metacone, hypocone, and metastylar shelf compared with the other upper molars. The result is an M3, which is more triangular in outline than either of the other upper molars.
Although similar, the two M3s differ from each other in overall size, the relative development of the talon, and the relative size of the metacone. UMPC 14863 is approximately 20-30% larger than UMPC 14864 (Table 2) . Lingually, the larger specimen exhibits a broader talon with a small hypocone; the smaller specimen lacks a hypocone. Buccally, the larger specimen has a larger, more bulbous metacone. Whereas these features suggest that UMPC 14863 may be an M2, the lack of a metastylar lobe results in the characteristic postero-lingual taper of the buccal crown surface from parastyle to metacone and suggests that this tooth is an M3. While not a perfect indicator of tooth position, the lack of an interproximal wear facet posterior to the metacone adds additional evidence that this specimen is an M3.
One m1 was recovered from each of the three study areas. Of these three teeth, the crown of the Orella Road specimen (UMPC 14861; Figure  6 .8) is in excellent condition, showing minimal wear and only minor enamel damage on the underside of the anterior-most point of the trigonid. The crown morphology of this tooth is consistent with that described for the type specimen of Sinclairella (Jepsen, 1934) . The trigonid is antero-posteriorly elongate and narrows anteriorly. The protoconid and metaconid are subequal, and each cusp rises well above the height of the protolophid. The paraconid is virtually absent, existing as a small swelling on the tooth anterior and slightly buccal to the metaconid. A ridge of enamel runs anteriorly and slightly lingually from the protoconid where it broadens into a small cuspule at the anterior edge of the tooth crown. The talonid is broader than the trigonid and is deeply basined. The cristid obliqua originates at the postero-buccal corner of the tooth from a modest hypoconid. This crest borders the buccal margin of the talonid in a antero-posterior direction before curving slightly linguad to join the postvallid low along the postero-lingual margin of a high protoconid. Buccal to this juncture between the cristid obliqua and the protoconid is a strong hypoflexid, accentuated by a substantial posterobuccal extension of the protoconid. This extension increases down the cusp as it approaches the cervical margin of the tooth crown. The posterior talonid margin consists of a sharp, arcuate postcristid. The hypoconulid and metaconulid are not clearly present.
The other two m1s in this sample show varying degrees of wear and enamel damage. UMPC 14270, from the Whitehead Creek Locality, is heavily worn and exhibits enamel damage on the antero-lingual border of the trigonid. This tooth agrees with the Orella Road specimen in the majority of features. It differs from this specimen in possessing a trigonid and talonid that are equal in height, a less marked hypoflexid, and an interruption in the postcristid at the midline of the tooth. Each of these differences could be attributed to the advanced state of wear of the Whitehead Creek specimen. The specimen from Sand Creek (UMPC 13938; Figure 6 .11) shows modest wear and enamel damage to the anterior and posterior crown borders. The Sand Creek specimen is consistent with the other two specimens but exhibits a slightly more prominent paraconid.
Sinclairella dakotensis m2 is represented in this sample by two specimens from the Sand Creek Locality (see UMPC 13869, Figure 6 .12), one specimen from the Whitehead Creek locality (UMPC 14866; Figure 6 .9), and one partial specimen from the Orella Road locality. These four specimens agree with each other in crown morphology and all are consistent with other descriptions of S. dakotensis (Jepsen, 1934; Scott and Jepsen, 1936; West, 1973) . Of the four specimens, the left m2 from Whitehead Creek (UMPC 14866; Figure 6 .9) is in the best condition and provides the basis of this description. The trigonid consists of four cusps, the metaconid being about the same size as the protoconid. Directly anterior to the metaconid is a small paraconid. As is the case with m1 there is a crest running from the protoconid to a small cuspule. However, on m2 this cuspule sits at the antero-buccal corner of the tooth, further mesiad than the paraconid and further buccad than the protoconid, thus giving the trigonid the characteristic "quadrilateral" appearance described by Jepsen (1934) .
The talonid is broad and deeply basined. Of the talonid cusps, only the hypocone is clearly visible as a modest swelling at the postero-buccal border of the tooth. The cristid obliqua runs in an antero-lingual direction from the hypoconid to the postero-lingual corner of the protocone, where the crest joins the postvallid. The hypoflexid is marked. The posterior and lingual margin of the talonid is bordered by a continuous crest (postcristid, preentoconid cristid, postmetaconid cristid). Remarks. First described from a crushed skull from the Chadron Formation of southwestern South Dakota (Jepsen, 1934) , Sinclairella dakotensis is known from the Chadronian of Wyoming (West, 1973) , Nebraska (Hough and Alf, 1956; Ostrander, 1987 ; this study), North Dakota (Pearson and Hoganson, 1995) , and Saskatchewan (Storer, 1996; Meyer, 2007) , the Orellan of South Dakota (West, 1973) and Colorado (Clemens, 1964) , and the Arikareean of South Dakota (Simpson, 1985) , Nebraska (Gunnell et al., 2008) , and Oregon (Cavin and Samuels, 2012) . The genus is also known from the Duchesnean of Saskatchewan (Sinclairella sp., Storer, 1996) and the Arikareean of Florida (Sinclairella simplicidens, Czaplewski and Morgan, 2015) . Whereas there is variation in the expression of traits, such as the degree of complexity in M1, cusp development, and overall size of M3, the Sinclairella specimens collected from each of these three sampling localities are consistent with previous descriptions of S. dakotensis (e.g., Jepsen, 1934; Clemens, 1964) .
DISCUSSION
Sampling from Chadronian-age localities of Sioux County, Nebraska, has yielded several, new apatemyid dental specimens, nearly doubling the known sample size of Sinclairella dakotensis from this region and documenting the persistence of the genus Apatemys into the Chadronian of Nebraska. Whereas the additional specimens of S. dakotensis are consistent with previous descriptions of the species (e.g., Jepsen, 1934; Clemens, 1964; West, 1973) , they also exhibit minor variations. Variation in the expression of traits, such as the degree of stylar development and size of the hypocone on M1, talon development, and metaconid size in M3, and m1 paraconid size, provide better understanding of the range of variation within this poorly sampled species. At the same time, the recovery of Apatemys molars from the Whitehead Creek locality prompted further evaluation of an apatemyid m1 (SDSM 10242) from the temporally and geographically proximate Raben Ranch locality, and its allocation to the genus Apatemys. This is not the first report of Apatemys from the Chadronian. The genus Apatemys is also known by a single M2 from Chadronian-age deposits of the Calf Creek locality, Cypress Hills Formation, Saskatchewan (Meyer, 2007) . The M2 from Saskatchewan is considerably larger than the Nebraska specimen and almost certainly represents a different species. Thus, it is evident that two species of Apatemys persist into the Chadronian within the Great Plains faunal province after their extinction from the Rocky Mountains basins (Prothero, 1996b) and localities further to the west (Golz and Lillegraven, 1977; Walsh, 1991) during the Uintan.
The persistence of Apatemys in the Great Plains after its extinction elsewhere is consistent with the geographic and temporal range extensions of other taxa known to persist as relicts in Chadronian-age localities throughout the Great Plains. In addition to our allocation of an apatemyid specimen from Raben Ranch to the genus Apatemys, Raben Ranch has also produced specimens of the omomyid primate Chumashius (Ostrander, 1987) , the ischyromyid rodent Leptotomus, and the cylindrodontid rodents Pseudocylindrodon cf. P. tobeyi and Jaywilsonomys (Ostrander, 1980 ). An additional omomyid primate, Mytonius, was described from the Chadronian-age Short Pine Hills of South Dakota (Krishtalka, 1978) . Kihm (2013) described the sciuravid rodent Prolapsus, and Kihm and Tornow (2014) described two plesiadapiforms, the paromomyid plesiadapiform Ignacius, and a uintasoricine microsyopid from the Chadronian-age Medicine Pole Hills Formation, North Dakota. In addition to Apatemys (Meyer, 2007) , the Chadronian-age Calf Creek fauna includes specimens of Leptotomus (Storer, 1996) . Whereas it is possible that differences in sampling strategies are responsible for the perceived temporal persistence of taxa within the Great Plains after their extinctions in the Rocky Mountains basins, we think that this is unlikely, as these relict taxa fail to show up in wellsampled, Chadronian-age localities within the Rocky Mountains faunal province, such as Pipestone Springs, Montana (Tabrum et al., 1996) , Flagstaff Rim, Wyoming (Emry and Korth, 1993, 2012) and Kings Canyon, Colorado (Lloyd and Eberle, 2012) . This pattern of taxonomic persistence is best explained by the persistence of localized wet habitats in the Great Plains faunal province that essentially disappeared in the Rocky Mountains basins during the late Eocene.
The late Eocene of North America was a period of climate change during which cooler, drier environments prevailed and fueled faunal turnover and ecosystems transformation, as demonstrated by paleosols (e.g., Retallack, 2007) , marine records of δ 18 O (Miller et al., 2009) , and terrestrial fossil samples (e.g., Retallack, 1992; Zanazzi et al., 2007) . However, analyses of chemical weathering and carbonate depths of late Eocene paleosols from Oregon, Montana, and Nebraska indicate that Rocky Mountain rain shadows produced considerably drier intermontane environments (Retallack, 2007) . These cooler, drier intermontane basins are associated with a reduction in biotic diversity during the late Eocene, while Oregon and Nebraska (i.e., east and west of the Rocky Mountains basin) were wetter and warmer with increased biotic diversity. Studies of paleosols from east of the Rocky Mountains basins in South Dakota (Retallack, 1990 (Retallack, , 1992 and Eastern Wyoming (Evanoff et al., 1992) indicate that at least some of these areas were warm, moist, closedcanopy forests during the late Eocene. Indeed, mammalian isotope data indicate that the mammalian ecosystems of Nebraska were more stable during this period (Zanazzi and Kohn, 2008) , although this ecosystem stability appears to have been limited to drier habitats given a simultaneous reduction in wet habitats (Boardman and Secord, 2013) . In light of these data, it is likely that the persistence of Apatemys, discussed herein, as well as the presence of a variety of relict or immigrant taxa in middle Chadronian deposits of Sioux County, Nebraska (e.g., Ostrander, 1980 Ostrander, , 1987 Arbor and Tornow, 2015) , are evidence that late Eocene tropical refugia existed in northwestern Nebraska. Analyses of phytoliths recovered from Chadronian deposits in Nebraska support this assertion, resulting in reconstructions of a rich environment with a 14 canopy of palm trees and an understory of bamboos and herbaceous dicots (Strömberg, 2004) . Ongoing analyses of middle Chadronian fossil samples from Sioux County, Nebraska contribute to better understanding broad patterns of small mammal diversity and paleoenvironmental change leading up to the Eocene-Oligocene transition.
